Alterations in spinal, but not cerebral, cerebrospinal fluid Na+ concentrations affect the isoflurane minimum alveolar concentration in rats.
Previous studies demonstrated that MAC (the minimum alveolar concentration of an inhaled anesthetic that produces immobility in 50% of subjects exposed to noxious stimulation) for halothane directly correlates with the central nervous system concentration of Na+. However, those studies globally altered Na+ concentrations, and thus did not distinguish effects on the spinal cord from cerebral effects. This is an important distinction because the cord appears to be the primary site for mediation of the immobility produced by inhaled anesthetics. Accordingly, in the present study, we examined the effect of altering intrathecal versus intracerebroventricular concentrations of Na+ on MAC. In rats prepared with chronic indwelling catheters or stylets, we infused solutions deficient in Na+ and with an excess of Na+ into the lumbar subarachnoid and intracerebroventricular spaces and measured MAC for isoflurane before, during, and after infusion. MAC of isoflurane correlated directly with concentrations of Na+ infused intrathecally but did not correlate with concentrations infused intracerebroventricularly. The results are consistent with a mediation or modulation of MAC by Na+ channels. These might include voltage-gated or ligand-gated channels or other Na-sensitive targets (e.g., pumps, transporters, exchangers).